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SOULIT SPRCEROGRAPETC DQUIRLDNT
UeMaling's

Institute of lobtallurgy, Czechoslovak Academy of Science,
Progusy Czechoslovuldia

Lbstracte Standurd Soviod spectrographic equipment is reviewed,and

tho properties of newer Sovied spectrographie instruments are bricfly

dlocuazsede

Oving to o ceatrally administrobed produc ciovz, thore iz a relo.uvoly

small variety of shadord spec troseopic instruments in tho UdSeS .R.Hovfe’cror;i !

tho standerd equipmnt must not be changed with tho appursitus recently
deveoloped.The Soviet roscarch in this ficld is curried ous on an ix:irnense
scalgyand the author my cleim that wo .spectroscopm instrument exists
thet could not be ldbemaﬁ "Made in UsS.5.Re", ‘ |

Standazd Prism Speotrographs

I8Pw4, and WPl are smell dinperﬂion spectrographs usizzg pnsms of
synth: tic sylvins (1) (2)e

IsP-28, end its oldor version, ISP-22 are ypically Cornu qurts ine
atrumonts compuruble,ceZe,to the Hilgor B 428  (2) "’(53’ (4) (5). Chromatic
ehorrotion is climinnied by employing & spherical mirror instead o:fy the G-
sual collimitor lons (r 1gel)s The photographic plate need not bs curved to

1llow the focal ﬁ‘wface of tho camera 1ens.l‘=lso, the spoctml lines arc but

g b lemzzth@gf;]m cemera loas,cnd

SR

slightly cwrved of relotivedy |

Approved For Release 2009/08/06 CIA-RDP80T00246A010800490001-8




o @ :
Approved For Release 2009/08/06 : CIA-RDP80T00246A010800490001-8

Fﬁp ﬁquﬂzqg T ey

i T L. iy ui ag,

tho collimding mivror (850, and 600 mm rospe). The high spoctrum quali-

ty Lo ochiovod at the cxpanve of some specdyhowoversThe instrumont ig ew
quippeds &3 most apparatd 40 bo d_ucus ed = with o threoe=long systom of
gli’ illuninatione In the Ru ﬂ'“fan :msmmm“’ss, the Lirst two lonses of the

syshon are achrom tlcally cox "octod so tet the aralytical gap can be oasle

[iad

0

1y controllod at the in'Eezmo@ta’as ixmge diaphrogie Quortz px’ism,:v and quarbz
cancya leus may be replaced by a gluss Rutheford z;r:}.sm and o glass leons,
440., this standerd instrumont con be used for work in the vavelergh range
over 5 500 .ﬁ with a more conveniont dn.spar»:ﬁ.on (Feblo I)e As in Central
Burope,the populam'sy of mec’limz dﬁ.speru:v.cn spectrogrophs is very b.i.gh in
the U.S eS«R., and tho ISP-22 (ISP-28) is probubly the most ui.clsly used
inﬁmm* in Soviet spec wogmnlﬁc laberatoricse.

Tho opiical echome of tho nower ISP-28 is cssentially tho sume (Figol),
hbmavcaz',the ISP-28 is built in order o attsin a much bolber ccse of -hande
linge

IBA-1 is *ahemual Littrow instyument,comparable,; .ge¢y to the Hilger |
| B 42 (2) | (Fige2)e In order o overcome an inheren‘a ds.feé‘*a in most Litirow
spoﬂk&gmplm - ho roflecticn of light from the spherical lons %o the plo~
te = & concavomconvex long is used instead of the usual plonc~convex condens
soreThe first surfuce of tho lens is curved so that the reflections from it
- exo serooned by the camore cas sey,viile the. rei‘loctmn from the second surfuce
1is block'd oub by moans of & "point® seroen.This is achioved at the expense
oi‘ the ’quality of tho glid lmegesshowever, the'scmvmt less perfect imcge as
Pormed by the CONCAVe=CONVEE lezﬁﬁ is gaid (2) to be not eritical.The 05 brue
' meat is equipped with 'anm’interchangeable glass prism and glass collimatorw
camera 1enm.'f’nreabwaveleigﬁz~seladting ad justements are combined in one o=
- pera"oién for either quar'ﬁz anl gless optics;however,the glass prism and leng
- must be chénged. for the qwriz optics by hand.In place of the usuel '!;ofz;«l-
roflesting priem,s pleno mirror is used to refract ligat poth within the

gﬁﬂ Rty w .
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1ighi~tight spectrogroph cugo.Tho wavelegth range of 2 000 ~ 8 000 i :
con bo photographed on throo longths of the 24 enm plete (quardsz prism
and lend),and the mnge frem 3 6C0 2 40 8000 & covors two lenths of
5 plote (glass cpilco)eThers are no ossentizl differcnces in the dis-
porsicn of tho ESA-l, end the Hilgor B 492 (Teble I)e

The third stendard pricm inslrument is thaf‘ IsP-51.This is & “thm@ pmsm
glosa spsctrogruph tho ?Sﬁa*ﬁorling',s prisn train of which enebles attaining
& veeiprocal disporsion of 1 2/m at the wavelcngth of 3600 il (2)", Tho
netruact is \.eciuipped. with four ccasrasythe respective focal lengths do

not .oscentially differ fyonm those of the known Zeolss throeo é:~ism glass spoce

Hewer Prism Instrunents’

J

Bogides th@ﬂwﬁﬁ&: ;:.'zu"wmsnm montionod (ieoyytho ISE-28, the ESA-1,
end the ISP=51),8 .flv.azvl'im specitregraph has been davalopeci “(6) (7),5}1155:%‘)&1)19
for worlk in e for uliroviclet.The swieces of the simple (achﬁéﬁaﬁiéaliy :
mmnz’mctedﬁ 1@115@5‘ avo curved parcbolically so that & high ‘spectrum qﬁéli-
by is ‘achi@vcd; | | | ’ | | _
‘Largo apéf%;uz‘dim&trmeats hove alse boen muxmf&cjbin'ed (7) such as ISP
66 o’ﬁm lineuy apértw_;'a votlo of this sp@é%r%raph i3 4.6, Parcholic curyae
" fure of the collimating mivror is chosen becuuse of attéining higher spectrum
quality with a collimating mirror of  guch e shords focal lengthe o
S+i1l more effective is the ISP-26 vhose linesr sperture is 0.7.(7)
Am&mer three=prion glass spectrogm?h s beon developed (7) the plato
footor of vhich is 0,65 Dm a% 4 000 Ruh plenty of other prism instrus *
monts have been dovolopod in tho UeSeSeReyond the interestod resder should
consuld ﬁm@x'iganal popers (7) (6);hawever,thasé apparatus ore not yet come

-, rie 2 (“r« ¥ T - S a ‘W
prehended into the atandati’ﬁ’?gq\ﬁ%?@ P
: RS et J ey

fudy
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In Sovied Hussloyo wrolatdvely gueas yorloby of steclos cono:; oxictse
) fra * : 4 ! > ‘;-rv e, ¥ b * oy o
Ouo of then 4o the sioolonobor STWY cquipped with o thrco~prisn Footor-

: - 3 B g i %% 3 a0 N fen o e s
Tdme g drodn the rooliprocud, GasporiLon o1 ich ip O .lo/i:‘lfl ab 4 000 &

o 2 s . NURENY S S 7
Shonterd and paglo spootre cun be obsorved gimulioncously,so thet the
3 3 3 A Tiaey cidiafm
Giroct visuel estimation of mobl percont: s my be coxrled out. The stew—.i,
' Y ) a2 . I 4 R " A
losoons SLeiZ  (B) is ccudpped with & wedge the trunsnicsion of vhi ch cun

bo vericd from 3 4o 1005 consoguently, the direct visuel estina tion of the

-

mobul poreontagoes miy bo ca cxriod oub in a more cvact munnorsThe steeloncopo

SL~11 cmploys & oinglo pricn (9.) (10), =nd the SIP-4 ig a poriuble field

ey Al T e
Groting Tostruments

-~ iy

Grond advanccs hove been made in this faeéd during the past five yeorse

!

Grotings are cloimed to hovoe been ruled in the Soviet Ualon thal seenm to

noot the highost requircmonbss 600, and 1 200 linos por mm, resolving po-

n L3

wer 400 000, no Lymon ghosts perteptible, wery weik Rowland ghosts, T5 =

]

[ala' v vé 5 k)

83% Light cxtond wiith gratings miled on en sluninium-cn=glasd swiaco oxe -
soid (22) %o heve been obd A.LZIC@.aGI‘Cam”ISS with 1 200 lines per mm abbein
tholy murinum concenbtrotlon of Iight ot 2 700 % in the Tirst ovrder (.‘.2).

Tho folloving gmﬁing dnatruments have been described,and manufoctured
o @ snoll scales

DES-2 1g a 2 moter concuve groting spectrograph cuploying the Paschen«
Tunge mounting (7) (12).Two gratings are bullt in the instrument one abcve
the other;the lower grabing is onc with the stundexd 600 11nns per um,and
tho standard 1 200 lines por mm 2re engraved on tho upper gm“aing.Each of

alulniur-on~gloss geatings hos 18 own .al:.'b and campra S0 tmt, ag a walbber
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ol :i’..“c,t,‘tno specirogrophs sre combinod .mi’aa BFS-—2 .'"‘he whole spoctrum

(2 ¢00 - 10 000 2) covers the lez th of 1 meter or 2 mobors according
%o which gmi;mo is 11.»‘30;.&@1...’2.6 :c\c:s.procal disper»ion a’cu&m 8.3 .&/mm 0
(¢cco 1m.9:z p z:m), and 4“. ?/m with tha doubled mmber of 1ines par mae
The resol v»» ng pover of bho 6{30 lincs part i3 42 0CO, ‘i:n&t of the l 200
11*@33 part 84 000.5%c .E‘ lterﬁ are sob MOdaltoly in 1rent of the emul-
sion boca.u;e of tho ag bignuaimm of the moun smg.'l‘ne spnctrograph 5..: equip-
ped with comeres cw‘b" to pho bos':aph as much a8 0.5 meter pectrzmz

Loy Syl

Sy vierels] “hzw.s. e lincar o,perture of the DT'S-Z iz 30,

‘{’1

DEg=3  {7) (12) i ‘& Ll.tg,@ sd.muw.c ppg,cﬁmmupmlnu rchangea.bla pla=

o grabings (the standord 6{}03 aind 1 200 lines por mu) are cmplo‘/ul in con=
noction with o concave mirroy whose rc;dz.u.: of curvature is 4 moler s.ﬁuﬁo«'
collinating princ** ple is employod,; the slit, the camdry, am the grating 'be-u
ing moun oed on the oppos’.te side to the COl&u&tOK’“’Cu’"’lGTu mirvore. The 24
e plate covers the rong &g some 500 or 1 000 X according %o tho gmting
M2l comeouoni,l‘j,’tho ,:;z‘*“ :Ln\, nust be cov'reapondmuly turned at each WaV Q=
10%&1 selecnim@. The 3}.@.»0 feotpr is 2 X/mm (1 200 l:c.nesv por rm grating),
tho rouolving_., pmzer bowc, 144 QﬁO.Hypem:.m s‘cructwe of mercury lines my
be zeen on ’che plc.ue '\xh@.’ﬁ h:x.bner orders emnlo,yed (:ﬁ‘or the reprocluction of he
‘néctrogram, see the orlgiml pr.«per (11)).T‘ne l:moa.r c.uerture ru‘aa.o oi' this
w.uummmtm 42%;. | I

/

Dﬁu-‘l} (7) is bm.lt o8 & 1@3:'0'6 apcar’cure 1ns’crmn°n‘b (lz.noa:c anarwz'e ran

“i:lo = 7.3).1'2‘. emplo./.z 'i:wo mz.-erc.mngeable plme grat:w.ngs (‘the s«andwd numbers |

of 1.;.11es) the ch.mansioz.s of xﬂuch ._:re 150 L'd 150 xmn.Recmrocal dlspefsmns of

13.5 az\d 6.5:&/1:@ ave obmmbla.‘fhe spectra cdn be paotogrhphod,ar,al'ber- '

mtlvoly, the mstrumen» mw,,r bv used in connection m.’ah mc direc -fe"d:v.ng
c:{; 'meeni: omglmlly “?'Umuhcd ag a compl&aan“' 'to tha ISP-SIL (ueo,D:.rect
Rec»diz:\;, Instm._mn t5)e DI‘S-—B (8) is a nge vacm.m gpec’tct‘og‘:r:"dph deuzomd

For work i.n tho ranbe of 5&'}0 - 2 000 E.A concave g,Ta uing ( 1200 1111”8)

is nnnnnn At'! Sl Cemen AN A A avie ] Breenlel T R A Baret o dlam  wimes m-&nmmnnnnn?nen Run{:,;a.
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DiSe5 is a grozing 1nc..uonco .opec trograph (plans griting ruled on glass)
(7Y, ama DES-8 (8) employs & pluns aluninium-on-glass groting (60
lincs por iy, 120 x 63 mn) Jiutocollimating principle is employed tho
collima bwu mirror boing of the fécal longth = 2.6 meters.leciprocul da.s--
persion of 6 zJIm.z is attelnobloyond uhe Wo.veleng*hh-rung*a of 1 CCO R is

taleon on u plate 18 an longe

Divoct Reading Instruments

iL.:ect rouding instrunents ere not you produced on a commercial scales . -
Howevor,ceveral appordiug hevo been de:s:r.f*n:zan*l‘he photoelectric siecelometer .
TEs-1 (8) {13) consists of a threc-prism glass spectrograph;all 2eCe SOUrCe

Tt an eloctromc control (see, Exclialion Sources) in chnnection vi.th

o zm'timony»cesima photceolls (noise curvent of the order 10 15,\)0 One of
the colls rogisteors tho 1light voflected from the Zirst surface of the prism,
the other regislers the spoctrel cnorgy of the line of the clement %0 be dew
'E;o:c’zzzimdu'ﬂw photocurrents charge the condensers,the undispersed 1ight hew
ving the function of an iatornol stondarde

Photoclectric spectromelor DFS~10 employs a 2 mcler Paschon mounting'
grating spec*«;rogrz_zph {1. 200 Iines por mm veriant of the DFS-2); 36 exid

) . ] P ’ 'y - 2 *» . 1,
slito ave placod along the Hoviend 8 c:.rcle tranonitting the monochrom~iic

- light on uhO standard antimony-cosiuwn cells SCV~2. The lasitrument is suitom

ble for work im the xange 2 300 - 5 400 ﬁ; 12 lines axe registerable si-
mumomly (14). | |

. brs-12 (8) is a plans grating apperc tws (600 lines per mm, Ebert moun= .
ting);it is designed o work in thoe 2nd grating order,snd elther single
or double monochrematization may be used.The photomultiplier FEU-17 with

& GeCe amplificatiou_sewaﬁ os

ohe regiu’cemno devicse
Dimcn—rcad:x.ng @twchmyn'b . / glass prisa ISP-51 (8).
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Y consists of a tﬁldsccﬁ»e@mw&, or the multipliey YiU-Ll{;the photow
c;.mm":’as are @  * 1ified ond crregistored by means of.' the recorder BPP-O%
_ tho o “m@mvaﬁ may bo used in commoction with the DIS—4 &8 we‘l 1.
Hox .3/ other mpamtz uire beding developed auCh as *tha 82 -61 desxgnad
for v orie with hgﬁt sOUrces of very short auszt:f.on;md %:he SPf-GA},angtacx’
high-gposd recordim; Ingirumoat ié}oIio furthoy do‘oaa‘ils can b‘evgiven bo?-»

causo of lack of infornoiion,hovever,on the eclectricul clrcouitse

Hicrophotomobors

Sovordl dypes of microphobomotors have been deseribed and mnufactué'ed,‘
but the non-rocording Ii«2,similor in function and dosiga %o tho Zoids |
"S chnelifotometor I (2), end the self~recording IF-4 (7) ére useds Tho
optical sCI%aé of the lF=i is gsgentlally that of the F:"?~2;b4«t tllm'ia.’a‘tor

mey be used either as n.on—-“cco.ed:mg and self-vecording microphotometers

Accezgory

aaming sectors aro mz»eiy ma;piamm ond similar stop filters are
wnu.x;actwod :ms'z;ead of soctors (2), Ls o rule,mree ox ei,g;ht ai:up:a are
cmoloycd "u.ﬂe 1.,.'%.2;@3:' h..)-"J% p:cmred to be usei‘ul in the me‘khod of ths photo—
mu‘hm.c :a.ntorpolatmn (15),vory pmu’tw :.n tho .3.5 oRe o

Vertical pro,;eo*bom PS-18,und BSP-]. hwe xomexly boen furm shed w:.th

tho .apoctroffraphs xspw”a,m ZiSl‘»-l.iChe i‘orznar iu a .,mple lan‘tem pz'ojector,

the lottor is dev:.ca ombli'a{r mmpmnb sumple and mostor swectm (2)9
mors recontly,a spaciai pro;;octm:* has beon desmuned (7) the op*bical s,jgtem’
of which cnables suppé:e sing m@ graininess of the e,_:uluz.om.

Brcitation Sources

Ho specisl decearc wili h&m bonn produced on a luch »c&le,u,hough one
"

rn'\ Awnnu A LEF X o] -'”-3’4
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;ﬂ § @”f"’mwf

; 21 o
'sype of ‘an omg:.nol doc.m it m"ch zmgm

: Q{dis&:rge has ’oeen sSug-
1 o R
ﬁesi‘nl by Lmn“tov (3.6). | | ‘ ‘

The a.catmé.’cs are the ZJC—«»}_, and “Lhe ne*'fer BC—»2. In "hh se smndam BOVY-
coty _u.ée F:.?.s mode of tho clrouit of ovenw.m’d. (17) (18) (29} It congists
of @ high frequeﬁcy circuld in adda.’;wn 0 a noml (50 cycles in ﬁu@‘@p'@)
circult with on adjustoble oumub (vzz.gﬁa). The unidt can serve as & low
vloltage sporic source us woll (Fig. ')b); Tho high froquoney igniting the
220 vol’bs ascere con bo tokon oud indﬂpezzden‘tly,sc thut throo difforont
..»ou::'cas are combined in thiz simple and inerxpeonsive unite

The dosings of sparl souxcesn =P me 32%-*2 ond IG~3 exe due to R&Jukﬁa (20)
(21).In those unilto,uae vis-mcido of an &wails.ary ga.p (F;v.g»&-)',‘i‘ha an;alyu ool
gop is couwpled in chunt with a co:?.i choka z'oldas:’mg “the lbw fr'éa‘luoncy mzx#
ronds only.Vhen pubtlng cld.émg@ on the vcancen&?m;" ¢ (Fig.é);ne potontial drpp
rises at tho amalytical gop,but the potential drop at the auxiliary ga;; grows
until a high fi‘ecgueney G;Lsch;zs:’g@ broeks ou:‘é thut is not released by the cao-»
ke B (Fig.4-) and musi,consequontlysgo throuvgh tho amulytlcal gup.Vory reprow
Guecible results wre suid (22) 4o he ob"' ineble with this sources

Rocentlyp,an uoc; source hos been designed with an olectronic control (23)
not 48 considored usoful for using in connection with the self-reading inulmie
mentgels low voltuge spark hos nowly boon described (24),but the standard

velts remain the DG,.nd IG.

Table 2

Reciprocul dispersion of the ISP-22, and the FSA-1

Viavo-=Long il ‘ o Dioporsion, £/ | l
R 18P ] BA
2 000 35 . = 1.2 -
5000 . BN R 245 Ll -
4 000 | | 2163 366 |
5 000 21.0 5

S 000 19540 g 21,5

T 000 ' ‘ 350

8
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Schemtle diagram of the medium dispersion ISP-22

Ly L, Ly
D
131
¢

eos lonses of the three-lens system of slit 1lltmina'b:s.on
see dlophrogm of the thres-lens system
oen collqu.;lng wirrox

see CUllCTO~lons

m 1-§ @-H‘—-{@ wave length
| =
.
s T
o— —m
s &=
: Fig..zr

. Schematle disgrom of the cutocollimsting KShel

L:mdD

S

s 1
oo

. m -

_eoe SGO Eif_,.l
oo . slit
eee planc mivrors
eeo COLlimutor-camere lens
vou 4plc~nu mlrror of the wave-length projection systom
;“"f ﬂj"mw SLEP B e
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R YL ﬂbu. il 5.1;3 :. N a<ai
B “*“x»«)

ple cireult diogrem of the DG arce (a) and spurk (b)

R sootel
L‘i e LDCELEW

R2 eeo Toololtonco of the high frequoncy circult

ancoe of the 50 e¢ycles circult

Cl eee condonser of the high frequency circuitb
02 see condenser of the 50 cycles clreultl
LoGo oo nuzilivry gap

T eeo tronsformey of the high frequency circult

spark

AT

‘ l’igo-‘@
J Simple circuit diugram of the IG spuark:
T eee tronsdormer
£ see capucitence
" T see inducitence

Aolie e tuxiliary gop

R ses Tesishoance not rele:ising high froquency

currents




Approved For Release 2009/08/06 : CIA- RDP8OT00246A010800490001 8

1. Vo Ko

2e Vo Ko

e Ve Ke
4'@ Sn f—‘ﬁa
Be Ho &0

Go HiaV e

To Vo Ko
80 Vd Kw
D¢ Lo Me
10, Ve Fa
1i. Fo M

12o Re Lo

200 S ® M.-

21, So He
224 Ko Jo

2%, Mo I

244 Lo So

Approved For Release 2009/08/06 : CIA-RDP80T00246A010800490001-8

Prokofiev: Trudy Veoesoiuzn. konfe aml. khime 2, 175

Literature Cited R

Prokoficvs Photogruphic Methods of the Cwuntitatlive Spectrel
letel onalysis,Port I (Lpporetus),Moscow 1951
(in Russian)

rokofieov: Zuvodgeloborats 13, 175 (1947)

Korshenevald: Invoste skodolauk SS5SRysore fize 12, 482 (1948)

L{or:.,hu.»ov 1:1. ‘Zavods.Loborate 12, 620 (1946)

Yukovlove, Io- Gromove, LePe Protws: Izveoteikad. Nauls SS3R,
HOTe Lime 1..19 1 955)

;
. e . .
Prolofiev: Loverkad, Hauk S8R, sere fize 18, 64% (1854)

el

Prokofievs Tavoste Mcudlauls S5SR,sere Fize 22, 737 (1538)
Tvontsovs Lavoot.ilodeNuuk SSSR, sore fize 9, 733 (1945)
Sulrnovs Lzveste Sloudes Nauk SSSRysere fize 9, 759 (1945)
Cerausimovt ILzvestplilod.Nauk 855Ryser.fize 18, 662 (1.954)
Treriakina: Tzvosbehlad.dauk SE SR,ser.fiz. 19, 28 (1955)
thremsons Zavodse.lcBorete 20, 168 (1954)
Podmoghenski, L. Do Konroshevas ILzveste dkade Naule SOSR;sere £ize
19, 56 (1955) . |
Proloficv: Dokiedy hkude Nowe SSSR 40, 357 (1943)

Lovintov z Isveste skude Nouk SSSR, ser. fize 9, 699 (1945)

Sventitskis Zavodse Loborete Ty 137 (19%9)

Sventitskis IzvesbeiludeNauk SSSR, ser. fize 5, 222 {1941)

Sventitskls Izveste Akude N&uk SE5R, sere fiz. 9, 677 (1945)
Rajskis Izve...*b. Akade Imuk SSBR, sore fiz. 4, 177 (1940)

Ra jolcis thxu\ﬁ’“Cﬂllo £ize 9, 1719 (1939); ibide 10, 431 (1340)
Zohdons J.Socq.‘rChm.Ind. 59, 230 {1940)

Deminovy e Ve Oghurtsove, e Ve Podmo;aben.ala.. izvost. Aleude
Houlc S88Rysere fize 19, 1 {(1935)

Abremson: Zavedse Lobbrate 17, 1081 (1951)

z s o
H




“d E - ' eoein s

e ey v o gy et
TOGTUINCILEE

Tro CifTe

using

v.9,
ety ol oy
IR :
c\)u $RLTR)

ars ypicelly Corau querisz ine

25

. .
oChromatic wborruiion 1o

IORRCE, F— <} .
follow the focel

curved

of tho comora lens and the cole

D aem

+ Approved For Release 2009/08/06 ‘CIA-RDP80T00246A010800490001-8 %




v

-, -~
A SONGD

N e v o i e

k6! i CErGE e D"’. RS

L s m gy

; o Ans
(4‘-&&\.' i) At e

GV RBTY "

S . el “ 8OSaTIC ¥ YT )
<. o AN . 8 CQICUN G- GO ol

- N -
o DR e : 4 EYeh st '1,
e Gl LREBEC KRG OGN,

Sy et
8 e S oREN

KN

- "o - < ) S P N
iz avoided by means

o 2 Ao o
CORBRLAGTLDLD

e oy mly

oot ~.‘~Lnﬂ,...:.v ]

somewhas

arel de e
i

CONCLVO~ 00 [V 5

2]

»
o e w8

combined in

ol

Al
.L.\r'\‘u

guertz wd

. 3
ol W ? u ALY

VRS

pancin
LGOGLAE

Approved For Release 2009/08/06 : CIA-RDP80T00246A010800490001-8




Approved For Release 2009/08/06 :

NPT AL . W P 4
Lot Wi PN €Y

of 457 o tho

VV(" £
ey Y
Wl u\.c_L oL Le

-
T enenes
[ERAS D]

- .:.,qx,., P

[RLVEY e g

* oy o ok P T S 5 Aoy
so bo neabtioncd iz the gloss

¢ 3
[
I
o
o)
(%]
-
[»
[
{
ot

e P ety
nese Ton

Lam B80T voed 1n wil

- 2§ z

VALY &

A~
oLt

QJ
€5
(&
fb
e
[
Q
o
s

S Y YRR S ST PR
rleline] Lhor wLbtl uid kR

'ﬁ_ﬁ / I

Rl

i tho Ual ol oé.ibga.‘}; o N

is

s v W om sy

% o S -
“ho steslomatoy

-
syaion of

simulicnoously,ac % vieusl exnti-

TR oy ,.,.:’ B ex § gy deas
naGe Wi wl TraE LIS .

-y -3
e atapip
che oteeloe-




Approved For Release 2009/08/06 : CIA-RDP80T00246A010800490001-8

paae  gonnl A¥
I3 5

l‘K';-é § o 3

b I
T vt enen 4 oy gt
l-/' S P L5 ] 0-&- .E.\,- A
. — ~
P P S 5 N I,
VOISO LunG i@ \‘,,, CLOT8
N
g ’ -
SIS sbhubla e

e T

Lo i .;Qm.y_g Wl s

Saven g
el LA

FECTI SR Y
CEN AN O 1 RIS A0 A 8

g
TRV N TR

¢ o
[ K
A ) }3\, S 03.

. N . ,
wan sy S SR wy e T T "
SO LiTy a8 Lunetion 4o Poeholie

LS

P

v A S on
PR Vase

AT e

SeCiOrSel o
Ayt v o e W AN oy Ay o S
proving very uscdful in the nmethod

4" PR #
T JquuJ .

Approved For Release 2009/08/06 : CIA-RDP80T00246A010800490001-8

LTy



Approved For Release 2009/08/06 : CIA RDP8OT00246A010800490001 8 - «

gty

!.,vﬂ.. )

: 2
J N R T dem
RIS R G wa St

b 8 Rt i AR T

S e e .
[SAE IR VR A S

CILUH UI

e e a

X
Ry \A,‘z« .

cyensl
BaSnda a ol

Approved For Release 2009/08/06 : CIA-RDP80T00246A010800490001-8




Approved For Release 2009/08/06 :

CIA-RDP80T00246A010800490001-8
LR ?-sz g & CE G ;.,,‘“:7 -

S oy v
(RS RPN AR
vt o 2/
T R TS 4 hyt
YOVEEODy 4
e
bt Snl L
iop DO
-
{37 poen e
'u:;_,p.bu
e -
"’: L d
b e o o
s LD Gl
DI
b G
2%
o &loald
PP
o
i
i - i

WLITE

s
s

soo LENSOH O

Py
Pl

! -

;| Approved For Release 2009/08/06 : CIA-RDP80T00246A010800490001-8

oy e
T uyent

5 T
Gabsida

i
i

—i



e e TIN n ANI R y LL T AT AT R SR T L N SR ST e e o B T

souree

G he

I *v ™ L
L3 el

I EX o
L PEEN A Y G U.,.‘.:?mv.,v o

Approved For Release‘2009/08/06 CIA RDP8OT00246A010800490001 8




R

o 1 T

"
7 |
4
3

I<3 SPETK

AT o
AR T
B EARE

R
9 e p A [ O1s

A g o & B 2
gy S B
PR MR i TS S

Approved For Release 2009/08/06 : CIA-RDP80T00246A010800490001-8




Approved For Release 2009/08/06 : CIA-RDP80T00246A010800490001-8

P

gl el o

b iy g 4
S dhde WV odedd DLWV e

5 £ fred YE
P E Y
Bs Li%e ot

I CRCEISTY L R
SGED oowdny 20T

ooy

i S | % 7 AN
¥ S S 1--‘8}»\*3..‘-,9 vafid g bl

& b Ty Sednd ) G e Ve Tol
2o ide SUGDHELE 9, 1718 {1935} 5
cas “ PN
ibide 10 {1940}

e .y -
H PR Rt Y
] Al
oo
A W

g

=i

1

Approved For Release 2009/08/06 : CIA-RDP8OT00246AO10800490001-8




